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Abstract

In this paper we focus on the web-presentation of bilingual corpora in three Slavic languages and their possible
applications. Slovak-Bulgarian and Bulgarian-Polish corpora are collected and developed as results of the
collaboration in the frameworks of two joint research projects between Institute of Mathematics and Informatics,
Bulgarian Academy of Sciences, from one side, and from the other side: L. Stur Institute of Linguistics, Slovak
Academy of Sciences and Institute of Slavic Studies, Polish Academy of Sciences, coordinate by authors of this

paper.
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1. Introduction

The main objectives of creating Slovak-Bulgarian and Bulgarian-Polish corpora are connected
to the collaboration in the framework of the joint research projects between Institute of
Mathematics and Informatics — Bulgarian Academy of Sciences, from one side, and from the
other side: L. Stur Institute of Linguistics, Slovak Academy of Sciences and Institute of Slavic
Studies — Polish Academy of Sciences, coordinate by authors of this paper. The first project
“Electronic Corpora — Contrastive Study with Focus on Design of Bulgarian-Slovak Digital
Language Resources” focuses on design, collection and development of the first Bulgarian-
Slovak and, respectively, Slovak-Bulgarian parallel corpora. The second project “Semantics
and Contrastive Linguistics with a Focus on a Bilingual Electronic Dictionary” focuses on the
design and development of bilingual electronic dictionary based on the first Bulgarian-Polish
corpus. These digital bilingual resources will be widely applicable to the contrastive studies of
Slavic languages. The aligned at the paragraph and sentence level parallel corpora will be
valuable resources for machine translation research.

2. Preliminary works

For Bulgarian language the first parallel corpus has been produced as a part of the
MULTEXT-East' corpus consisting of George Orwell’s “1984” in English and its translations
in six CEE languages. The alignment of sentences from the English original with the
Bulgarian text is also a part of the MULTEXT-East corpus (Dimitrova et al. 1998).

For Slovak language, the first parallel corpus was a Russian-Slovak parallel corpus, created as
a collaboration project between L. Stur Institute of Linguistics and Faculty of Philology, St.
Petersburg State University (Garabik, Zakharov 2006), and the second corpus was French-
Slovak corpus (VasiliSinova, Garabik 2007). Both corpora feature automatic lemmatization
and morphosyntactic annotation, automatic alignment using the Hunalign software (Varga et
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al. 2005) and a web interface providing CQL queries over the Manatee-based backend. The
interface has been upgraded and extended for the use in subsequent Czech-Slovak and
Slovak-Bulgarian parallel corpora.

For Polish language the first parallel Bulgarian-Polish corpus has been developed as a
collaborative work under the joint research project “Semantics and Contrastive Linguistics
with a Focus on a Bilingual Electronic Dictionary” (Dimitrova, Koseska 2009).

3. Common differences between the languages

At first we will stress on the differences resulting from orthography tradition, since we are
primarily dealing with the written language, where the orthography forms an inseparable part
of language analysis. Bulgarian uses the Cyrillic alphabet, Polish and Slovak — Latin with
additional special symbols and diacritical marks.

There are some features specific for three languages, which occur repeatedly in several
categories, and which we mention here at the beginning. Some specific morphosyntactic
characteristics of these three Slavic languages was described in more details in (Dimitrova et
al. 2009a), and (Dimitrova et al. 2009b).

A significant feature is the analytic character of Bulgarian, and the synthetic character of
Slovak and Polish. In the process of evolution of Bulgarian from a synthetic, inflectional
language, to an analytic, flectional language, case forms were replaced with combinations of
different prepositions with a common case form. Bulgarian has lost most of the traditional
Slavic case system. Bulgarian exhibits several linguistic innovations in comparison to the
other Slavic languages (a rich system of verbal forms, a definite article), and has a
grammatical structure closer to English or the Neo-Latin languages than Polish or Slovak.
One of the most important grammatical characteristics of the Bulgarian language which sets it
apart from the rest of the Slavic languages is the existence of a definite article. The definite
article is a morphological indicator of the grammatical category determination (definiteness).
The definite article is not a particle, nor is it a simple suffix, but a meaningful compound part
of the word. It is a word-forming morpheme, which is placed at the end of words in order to
express definiteness, familiarity, acquaintance. In Bulgarian, nouns, adjectives, numerals, and
full-forms of the possessive pronouns and participles can acquire an article. Polish and Slovak
lacks the definiteness attribute altogether.

The above mentioned specific characteristics reflect to the different level of annotations and
should be taken in mind in preparation of the annotated parallel and aligned multilingual
resources.

4. Description of Corpora and Current Development
4.1. Slovak-Bulgarian corpus — Parallel and Aligned

The Bulgarian—Slovak corpus (currently under development) comprises two corpora: parallel
and aligned.

The Bulgarian—Slovak/Slovak— Bulgarian parallel corpus contains more than 1200 000
words, mostly fiction, novels, and short stories. The main part of parallel corpus contains texts
in other languages translated into both Bulgarian and Slovak.

The aligned corpus, 376 200 words, contains parallel texts, aligned at the paragraph level and
at the sentence level. The set of aligned texts includes Bulgarian novels: Dimitar Dimov’s
Doomed Souls and Pavel Vezhinov’s The Barrier and their Slovak translations, the novel of



Slovak writer Klara Jarunkovd The silent wolf’s brother and its Bulgarian translation,
Bulgarian and Slovak translation of Jaroslav Hasek’s The Good Soldier Svejk. The language-
independent freely-available program Hunalign that aligns parallel texts at the sentence level
is used. The program foresees the use of a corresponding bilingual dictionary to ensure a
higher accuracy of the alignment. The result of aligning Bulgarian and Slovak translation of
The Good Soldier Svejk without a dictionary is fully satisfactory:

,, Aby to i§lo do poétu , do tucta , lepsie sa to rata a na tucty je to vzdy lacnejsie , “ odpovedal Svejk .

- 3a mo - JIeCHO , Karo ca JIy3WHa , MO - JIECHO ce OpOsT , IbK U Ha JY3WHU BCHYKO € IO - €BTHHO - OTTOBOPH
IBeiik .

4.2. Bulgarian-Polish corpus — Parallel, Aligned, and Comparable

The corpus is built with the main purpose to ensure the selection of the entries for the first
experimental electronic Bulgarian-Polish dictionary. The texts were collected concurrently
and do not have a connection with national monolingual or other corpora.

The Bulgarian—Polish corpus consists of two corpora: a parallel and a comparable. All
collected texts in the corpus are texts published in and distributed over the Internet and were
downloaded from existing digital libraries.

A detailed description of the corpus is provided for clarification to the user. The description
includes: language, author, title, words in the text, and if available, year of creation,
publication place, year and publishing house, translator, year of translation, source and
original format of the text, etc.

A part of the parallel texts is annotated at paragraph level. A small part of the corpus is
currently aligned at sentence level and forms so-called aligned Bulgarian-Polish corpus. This
approach is more correct — we are not comparing "word" with "word", we compare word-
forms in a broader context, which allows us to obtain the word's meaning.

The Bulgarian—Polish parallel corpus includes two parallel sub-corpora a core and a
translated:

1) A core Bulgarian—Polish parallel corpus consists of original texts in Polish (literary works
by Polish writers and their translation in Bulgarian) and original texts in Bulgarian (short
stories by Bulgarian writers and their translation in Polish).

2) A translated Bulgarian—Polish parallel corpus consists of texts in Bulgarian and in Polish of
EC brochures, EU and EU-Parliament documents, published online; Bulgarian and Polish
translations of third language literary works (mainly English).

The Bulgarian—Polish comparable corpus includes texts in Bulgarian and Polish with the text
sizes being comparable across the two languages: excerpts from textual documents, shown
online, excerpts from several original fiction, novels or short stories. Some of the Bulgarian
texts are annotated at “paragraph” (level <p>) and “sentence” (level <s>) levels, according to
CES (Ide et al. 2000).

The aligned corpus includes texts of Polish novels: Stanistav Lem’s Solaris and Return from
the Stars, Ryszard Kapuscinski’s The Shadow of the Sun and Another Day of Life, and Stefan
Zeromski’s Ashes and their Bulgarian translations. The two language independent freely
available programs Memory Translation 2007, a computer aided tool (TextAlign:
http://mt2007-cat.ru/index.html) and Bitext Aligner/Converter (bitext2tmx aligner:
http://bitext2tmx.sourceforge.net/) that aligns parallel texts at the sentence level is used.
Bitext Aligner/Converter, a Java application, is a program to align and segment corresponding



translated sentences, contained in two plain text files, and generate a translation memory
(TMX format) from them for use in computer-aided/assisted translation applications. An
example from aligned at sentence level Lem’s novel Return from the Stars follows:

<tu tuid="0000000039">
<tuv xml:lang="Polish">
<seg>Zostawalem bezustannie w tyle za wszystkim, co si¢ dziato, i ciagle usitowanie zrozumienia
byle rozmowy, sytuacji zmienialo to napigcie w uczucie paskudnie podobne do rozpaczy.</seg>
</tuv>
<tuv xml:lang="Bulgarian">
<seg>Bce m3ocTaBax Ha3ax OT BCHYKO, KOETO C€ CIy4YBalle Kpail MeH, 1 HEIIPEKbCHATOTO CTapaHue Jia
pasz0epa Kol la € pasroBop M CHUTYyallMs IPEBpBINAIIe TOBA HANPEKEHUE B HEIIO OTBPATHTENIHO, MOAOOHO Ha
oTyasiHue.</seg>
</tuv>

5. Bilingual corpus on the Web

The source texts are kept in original format, each source (typically one book) in its own
directory, with two subdirectories, one for each language. Each source text has a conversion
script that converts the source format into plain UTF-8 text file. If necessary, the file is then
manually edited to remove parts not in correspondence between the languages — typically the
foreword or other editorial remarks, so that we get two files with corresponding beginnings
and ends. The Slovak text is then lemmatized and morphosyntactically tagged, the files are
aligned and using the information about rung alignment, vertical files with structural tags
numbering the sentences and their aligned counterparts are created. The vertical files are
indexed for the Manatee corpus manager, each of the languages providing one corpus.

When querying the corpus, for each concordance the sentence(s) from the opposite language
corpus are identified and displayed in tabular format (Fig.1). All the standard Manatee CQL
features are available — regular expression on the character level, regular expressions on the
token level, searching for different attributes (lemma and morphosyntactic tag in Slovak),
searching within structures (sentences).

<doc lang="sk" origlang="sk"
biblio="0dsudené duse,
Slovensky spisovatel,
Bratislava 1976,
preklad Milan Topolsky">
<s id="1" link="1">

Odsudené odsudeny Gtfplx 12
duse dusa Ssfpl 04
</s>

<s id="2" link="2">

Dimitar dimitar % 01
Dimov dimov % 24
</s>

<s id="3" 1link="3">

Prvéa prvy Nafsl 02
cast cast Ssfsl 03
Koniec koniec Ssisl 04
jedného jeden Nfns2 04
dobrodruZstva dobrodruzstvo Ssns2 01
</s>

Fig. 1. Example of Slovak vertical file, wordforms with lemmas, morphosyntactic tags and number of
disambiguation possibilities, sentences with links into Bulgarian text.



The question of reusability has long been a key issue of digital language resources. It is well
known that the development of such resources is a lengthy process; however, this
development is all too often repeated again and again, because ready-made resources are not
available in a usable format or their distribution is hindered due to propetry rights, diverse and
poorly documented encodings, unwillingness of the corpus owners/producers to distribute
them further. For this reason we used TEI to circumvent some of these restrictions, however
limitations remain, namely, those are due to copyright restriction exercised on the corpus
annotation, i.e., on the corpus as a whole, was well as on the component texts.

6. Applications of Slovak—Bulgarian and Bulgarian—Polish Corpora

The web-presented language resources are oriented both to human and machine users and are
available for a wide area of applications. The parallel bilingual corpora, aligned at the
paragraph or the sentence level, annotated in accordance with international standards provide
samples of the words meaning and usage in different context when digital dictionary are
developed. In addition, these corpora are useful as a language material for bilingual lexical
and terminological databases and on-line dictionaries development (Dimitrova et al. 2009c,
Simkova et al. 2009). The corpora uploaded on the web could be used successfully in
education. It can also be used as a translation database and language learning materials for
training of translators — human and programming tools.

The bilingual corpora have special applications in contrastive studies on Slavic languages. As
already mentioned in (Dimitrova, Koseska 2009) a parallel corpus of whatever languages
cannot be a sum of separate monolingual corpora of the given languages. Simultaneous
accumulation of equivalent texts must be observed across the various languages. Monolingual
corpora contain material illustrating the diversity and different levels (synchronous and
diachronous) of the development of a language system. Parallel corpora have to contain
language material that must be equivalent albeit translated, that is synchronous. Parallel
corpora cannot take into account the diachronous level in the language development, and that
level requires a different approach at the annotation of material and does not help the
development of multilingual dictionaries nor cannot be of any help to machine translation.
Concerning the systems for digital corpus annotation we must note that the annotation of a
bilingual parallel corpus requires the usage either of the same system of annotation tags,
reflecting the particularities of both languages, or two comparable (via a one-to-one
correspondence) sets of annotation tags for each language.

An additional problem in the development of bilingual parallel corpora is caused by the
proportion of translated literature in the chosen languages. For example, Polish literature is
more often translated into Bulgarian than otherwise.

Our hope is to develop and improve the system for digital corpus annotation based on our
experience. From the viewpoint of parallel corpora application to the discussion of language
problems, we stress that the languages are not randomly chosen: the three languages belong to
the Slavic group. Bulgarian belongs to the South-Slavic group, Polish and Slovak to the West-
Slavic, but Slovak is a West Slavic language with many characteristics of the South Slavic
group.

Slovak is characterised by the change of the Protoslavic phonetic sequence -ort-, -olt- into
-rat-, -lat-, which is characteristic of the South-Slavic subgroup. Instead of the sequence
-rot-, lot- in Polish, Slovak contains expressions with the sequence -rat-, -lat- as in Bulgarian

and the other South-Slavic languages: compare for example the Slovak nouns rakyta, laket’
and the Bulgarian nouns pakura, jakbT with the Polish rokita, tokie¢.



So far the search tool realized searches in Slovak texts for a lemma and in Bulgarian or Polish
texts — for a wordform. Let's use our corpora to demonstrate an application in contrastive
studies. The following examples from the Slovak-Bulgarian parallel aligned corpus (Dimitar
Dimov’s Doomed Souls and the Slovak translation, see the Fig. 2) and the Bulgarian-Polish
parallel corpus (see the excerpt form Kapuscinski’s novel, Fig. 3) demonstrate the usage of

the Bulgarian noun ,jiakb1”;

28427

Chova sa celkom prirodzene . Vela nechybalo a boli by sa
pohadali , ale mnich doveceral a oprel sa lakt’ami o stol .
Bolo zrejmé , ze chce odist’ , no zo slusnosti sa rozhodol , Ze
sa s nimi chvil'u pozhovara .

YoBeKBT ce ABPKU CBBCEM HOPMAJIHO . Bsixa moutn roroBu Ja ce
CKapaT , KOraro MOHaXxbT CBBPIIH BeYUEpsATa CH U C€ obJierHa ¢
JIAaKBT BBPXY Macarta . CraHa sSBHO , Y€ MCKalle Ja CU UAe , HO OT
BEXJIUBOCT O¢ pemuit aa padroBapst HIKOJIKO MUHYTH C TAX .

,» Nervy uz mam nani¢ , " povedala takmer nahlas . Ked
zhasala cigaretu , zhodila lakt’om baterku , a ako utekala ,
zachytila sa bedrom o nohu mftveho . Najlepsie bude , ked’
pojde von .

,, HepBute Mu ca pazctpoeHu Kasza Ts 1104TH I1acHo . [acekn
murapara cu , 6e cpbopuia ¢ JIAKBT ENeKTPUYECKOTO (eHepue oT
MacaTa M KaTo THYallle HaBbH , O¢ 3aKaumia ¢ 6epoTo CH Kpaka Ha
ympenus . Haii - 100pe Oemre 1a u3iese oT majgaTkaTa .

Pod jej zdrapmi mu bolo vidno telo , belasé¢ od bitky . Mal
skrvavenu tvar i laket’ , Cervenovlast hlavu hrdo vzty¢enu a
jeho pery sa pohrdlivo usmievali na revuci dav . Mléal . Jeho
druhovia , jednoduchi , nevzdelani I'udia oplacali zastupu
nadavky a s typickou Spanielskou nezmieriteInostou sa
vyhrazali tym , ktori vrieskali najvacsmi .

I [0,’[ JAPUITATE Ha prU3aTa C€ BIKIALIC TAJIOTO MY , IOCUHAJIO OT 0ot .
JIumeTo u eAUHUAT My JAKBT 05IXa OKEPBaBEHHU ; YePBEHOKOCATA My
rJlaBa CTOELIE rOpJ0 BUPHATa HArope M YCTHHUTE MY C€ YCMHXBaxa
MPE3pUTETHO KBbM peBsilliaTa ThANA . 10l Mbaueme ., J0KaTO
JpyrapuTe My , Xopa IPOCTH U HEYKM , pyraexa MHOKECTBOTO ,
3p0exa ce ¥ ¢ YUCTO MCIaHCKa HECITPUMUPUMOCT C€ 3aKaHBaxa Ha TH
, KOUTO BHKaxa Hail - MHOTO .

Fig. 2. Web search interface

for Slovak-Bulgarian corpus

P1-Bg

Zbiegtem po schodach na dot, gdzie w recepcji wsparty
fokciami o stosy niepotrzebnych papieréw i sterte pieniedzy
bez wartosci drzemat Felix, j ego blada twarz le.ata na dtoni
nieruchoma, bez wyrazu.

M3tnuax mo creaduTe 0Ny, KBJAETO B PElENLUATa, MOANPSH C
JIAKTH Ha KyIYHHH HEHNOTPeOHHM AOKYMEHTH U a4k mapu 0e3
HUKaKBa CTOHHOCT, Apemente Demym - 61e10T0 My e 6e OmpsHO
Ha pbKaTa My, HEHOJBUKHO, O€3U3Pa3HO.

Fig. 3. The excerpt from Ryszard Kapuscinski’s Another Day of Life

Another transformation of the Proto-Slavic phonetic sequence -tort-, -tolt- in these languages
is an important phonetic criterion for the classification of the Slavic languages. In the West-
Slavic Polish language this sequence is replaced by the sequence -trot-, -trét-, in East-Slavic
we have -torot-, -tolot- respectively, and in the South-Slavic -trat-, -tlat-. In Slovak and
Czech these sequence this sequence is also transformed into -trat-, -tlat-, like in the South-
Slavic languages, see for instance the usage of muan //young// and 3apas //healthy// in the
following context (part of Slovak-Bulgarian corpus).

- Mozno ani nevie§ , zZe absolvoval medicinu , filozofiu a
teologiu . Bol eSte mlddenec a uz mal v hierarchii radu
vysokuhodnost’ . Padre Pedro , grof Sandoval |, ho povazoval za
svojho zéstupcu a budiceho generala radu .

Mosxe 61 He 3HACHI : CBBPIIN MEAUINHA , (PUIOCO(UST U TCOIOTHS
... Ome cbBceM MJIajJ CTMIHA BUCOKA CTENEH B Hepapxusara Ha
opaena . Oren Ilenpo , rpadsr Ha CanjoBan , ro coyeule Kato
CBOIi 3aMECTHHK U OBJCII TeHepas Ha OpJICHA ...

o2
3
oo

Chlap , ktory sa tak surovo dozadoval rovnosti , sa objavil vo
dverach . Bol mlady , &iernovlasy , zavality a mal dobracke
hnedé o¢i . ¢ Ich vyraz vobec nezodpovedal jeho srditym
vykrikom , ktorymi akoby Stiepal budovu . Mal ¢isti pracovnu
kombinézu , a ak by sa malo usudzovat z toho , ako
vykrikoval , bol trocha podpity .

YoBeKbT , KOWTO Taka CBUPEIO HACTOSBAILE 3a PABEHCTBO , CE
noxasa Ha Bpatata . Toll Oe MJIajg , 4epPHOKOC , C TpaMajgHO
TENOCTIOXKEHHE U JOOPOXyIIHH Ka(sBH OYH , YHHTO U3pa3 HUKAK
HE OTroBapslle Ha CBbPAMTHTE BHUKOBE , C KOUTO LEMNele
nocagara . Hoceme yucTuybk pabOTHUYECKH KOMOMHE30H M aKO
ce chelle 0 BUKOBETE My , O¢ MaJIKO MHHHAI .

Vladne organy ich zatkli , ale na druhy den zautocil na vizenie
dav a mladencov ubili palicami na smrt’ . V Cadize vypiskalo
obecenstvo mladého , opatrného , neskuseného torera .
., Podliak ! . ..

Biactra rm apectyBa , HO Ha Jpyrusi JeH ThiIaTa HarajHa
satBopa u you wmuanexute ¢ rtosru . B Kammke myGiukara
OCBHUPKA MPENA3IuBOCTTa HA €MH MJIaJl , HEOMUTEH TOPEpO . .,
[Momner ! ...

Fig. 4. Some appearances of the Bulgarian adjectives ,,mian” //young// in Slovak-Bulgarian corpus.
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Luiz sa zachvel . Takd davka bola pre zdravého cCloveka [Jlync nmorpenepa . Jlo3aTa CHOKOHHO MOXeIIe Ja yMBPTBU 3/IpaB
smrtel'na , ale pre fu - celkom normalna . Odmeral pozadované |doBek , HO 3a Hest Oe HopMamHa . Toil oTMepH HCKAaHOTO
mnozstvo , a ked’ jej podal strickacku s tamponom vaty , | KOIMYECTBO M KaToO ¥ Mojaje CIPUHIIOBKATA C TaMyKa , HATOIEH B
namocenym Vv lichu , odvratil hlavu . CIMPT , U3BBPHA IJIaBA .

Fig. 5. An appearance of the Bulgarian adjectives ,,31pas” //healthy// in Slovak-Bulgarian corpus.

It is important to note that the Bulgarian language participating in both corpora can serve as a
intermediate language and help in the comparison of the three languages. A well-known fact
is that the Bulgarian language is typologically different from Polish and Slovak. It has an
analytical structure, while Polish and Slovak are synthetic. The comparison of Polish and
Slovak with Bulgarian gives an opportunity for scholars to study the modern tendency to
analytism in two synthetic Slavic languages. The tendency to analytism appear in the mixing
of some case endings, whereby these cases have disappared in Bulgarian already during the 9-
10 century.

The comparison of the two aligned corpora illustrates well how the meaning of the Bulgarian
definite article is conveyed in Polish and Slovak. Due to the analytism in Bulgarian, the
category ,,definiteness — indefiniteness” is not only expressed analytically but also lexically —
like in Polish and Slovak. Different types of pronouns play a special role in expressing the
meanings “uniqueness” (definiteness) and “universality and existentiality” (i.e. indefiniteness)
of the object. Bulgarian language material will focus the researcher attention to the temporal
and modal meanings expressed at the level of the semantic structure of the phrase in these
three languages. The comparison of the language material of the two parallel corpora reveals
the common inadequacy of some Bulgarian-to-Slovak and Bulgarian-to-Polish translations.
For examples, the traditional Slovak and Polish grammars do not pay attention to the
modality, expressed by grammatical means in Bulgarian and called ,,imperceptiveness”. The
translators overlook this modal meaning following the principle ,,this grammatical form is
missing in the language, hence the semantic phenomenon is missing and has no translation”!
Let us compare the following sentence (Fig. 6):

Znalezli pewnego starego Anglika, ktory postanowil (past | bsixa Hamepunu eauH crap aHITIMYaHUH, KOHTO OWJI peini (form

Pl-Bg perfect tense exprgssgd by the form of praeterium) stad | of encreasy imperceptiveness expressing imperceptive modality) na
wyjecha¢ przy najblizszej okazji i chce sprzeda¢ 10dz|ce maxa oTTyk HpH MBbpBHUsI BE3MOXKEH CIydail M MCKall Ja MPOAaje
motorowa w dobrym stanie. MOTOpHA JIOZIKa B JOOPO ChCTOSHHUE.

Fig. 6. The excerpt from The Shadow of the Sun by Ryszard Kapuscinski

Being an analytical language, Bulgarian has preserved a great number of verbal forms for past
and future tense. Of special interest are the meanings of aorist form of imperfective verbs and
the meanings of imperfect form of imperfective verbs. The both forms differ in their temporal
meaning although their verbal aspect is the same. These differences in meaning are described
in detail in (Koseska 2006), (Koseska & Mazurkiewicz 2010). Traditional grammar do not
cope with the description of the temporal meanings of these two forms. It is no surprise that
the translators do not reflect upon their temporal differences and translate the text from
Bulgarian to Polish and Slovak with the same form for different meanings. This is a serious
error which we discover easily thanks to the parallel corpora. Let us compare the following
translations presented in Fig. 7 and 8.

Nato sa pobrala zobudit” Robinsona . Ked v rannom S$ere | 1 Tpwrua na cu0ymmn Pobunzon. Korato B 3qpadya Ha 30paTa MOHaxXbT
mnich sadol na bicykel a navzdy opustil tdbor , Fanny | sixHa konenoTo u HallycHa 3aBHHArH Jlarepa, ®aHu ABATO Ijiefa ciej
87944 [ pozerala za nim , az kym sa jeho postava nezmenila na | Hero, mokaro ¢urypara My ce HpeBbpHa B TOYKa M Hail - CeTHe
bodku a nezmizla na belavom pase hradskej . Nechcela ho | u34e3na B GenesnukaBara JieHTa Ha Imoceto . He mckame mi 1a ro

zadrzat’ kvoli Herediovi ? 3a1bpoku 3apanu Epenua ?

Fig. 7. The usage of ri1ex’a (aorist form of imperfective aspect of verb in Bulgarian)


http://korpus.sk:8090/manatee.ks/annotation?pos=87944&in_corpus=1
http://korpus.sk:8090/manatee.ks/annotation?pos=15526&in_corpus=1

Gdy si¢ na pewien przeciag czasu rozjasnito, Rafal glosniej | Koraro 3a xpatko Bpeme ce pasuzaenu, Padan mouna na ckanaupa
poczat wykrzykiwaé wiersze Horacego, zblizyt si¢ cicho do | ctuxoBere Ha Xopauuii, npuOiImxu ce THXO 10 IPO30pena U IbJro,
szyb i dlugo, z wytgzona uwaga w dal patrzal (form of|c nHampernato BHuMaHue rien a (form of aorist of imperfective
praeterit of imperfective aspect of the verb in Polish). aspect of the verb in Bulgarian) B naneuunHara.

P1-Bg
Fig. 8. The example from the Bulgarian-Polish corpus, Stefan Zeromski’s ,,Ashes”, shows the usage of
the same Bulgarian verb

The next examples (Fig. 9 and 10) show the usage of ruiegame (imperfect form of verbs of
imperfective aspect in Bulgarian):

- Mitvolu nikto neukradne . Diev€ina posluchla , | Hukoii wsva jna orkpagne mbpreena ... JleBoiikara ce IOAYMHH U Bie3e B
91448 | vosla do stanu a ofami roz§irenymi od strachu | manmatkata , kato rueaame MaHu ¢ MUPOKO Pa3TBOPESHH OT YIIaxa O4H .
pozrela na Fanny . - Co na mna tak hl'adis ? He me rnenaii Taka | — mexo ka3za @anu , kaTo s rmorainu 1o Oysara .

Fig. 9. An excerpt from the Slovak-Bulgarian corpus

Przez chwilg stal tam u wejScia na gotoborze i, przejgty | I3BectHO BpeMe CTosl TaM, Ha TpaHUNATAa, KBIETO MOYBAIIE IOJIO

PI-B ghucha trwoga, patrzal (praeterit form of imperfective | 6bpI0, ¥ 3aBIAISH OT CMBTHA TPEBOTa, IiieAaile (imperfect form of
aspect of the verb in Polish) w to miejsce, gdzie wiedzmy, | verbs of imperfective aspect in Bulgarian) KbM MICTOTO, KbJIETO
strzygi, blednice zlatuja si¢ o péinocku i gdzie si¢ ukazuje | Bemuny, BaMnupy u GPOAHUIM ce CHOMPAT B IMOIYHOIIHA 100a U ce
sam Zty. sBSIBA caM 3IHAT.

Fig. 10. An example from the Bulgarian-Polish corpus, Stefan Zeromski’s ,,Ashes”

Of course, there are also good translations, where such modal nuances are conveyed by the
respective language means, for example in Stefan Zeromski’s Ashes:

Radzono tedy, co czyni¢. Jedni utrzymywali, ze wypadnie | Exnu cmsitaxa, de me TpsOBa fga ce 3a00HMKONM dYaKk IIpe3
objecha¢ az na Koprzywnicg; inni byli zdania, zeby si¢ | KonmmBauue; nqpyru 0sxa Ha MHEHHe, 4e Ie TpsiOBa Ja ce BbpPHAT
cofna¢ w gore rzeki, gdzie jakoby przed laty byl jakis lekki | Harope mo pekara, KbAETO Karo 4Ye JIM MPeId TOIUHH HMAJIO
mostek. (imperceptiveness) HAKaKBO JIEKO MOCTUYE.
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The translation errors in the above examples can be avoided by means of a semantic analysis
in the modern comparative grammars such as the Bulgarian-Polish contrastive grammar,
where the description goes in the direction “meaning-form” and is made through a semantic
intermediary language, so that Polish and Bulgarian are equivalently-described languages,
see (Koseska 2006), (Koseska 2009), (Koseska & Mazurkiewicz, 2010). In this grammar it
does not matter whether Polish or Bulgarian stays in first place. This is a grammar for both
languages.

The distinction between morphological, syntactic and lexical level in traditional grammars
carries over to the annotation of language corpora, leading scholars to formal description of
natural languages. Normal and machine translations, however, are highly dependent on
annotations showing the meanings of forms in the languages compared. This has to be a
requirement for annotation sets especially in parallel corpora. Only such type of annotation
tags will help avoid the above-mentioned translation errors and orient the scholars towards
semantics and language comparison.

6. Conclusion

The paper describes the presentation on the web the one million words Slovak—Bulgarian and
the three millions words Bulgarian—Polish parallel aligned corpora. Parallel aligned corpora
are a language resource for contrastive, translation and terminology studies, for development
of machine translation and other multilingual technologies, like tools for development of


http://korpus.sk:8090/manatee.ks/annotation?pos=91448&in_corpus=1

lexical databases and digital dictionaries. Special attention has been given to enabling further
distribution of the corpora by encoding them in a standard format.

Further work will involve enriching the annotation of the corpora that will make them more
representatives, as regards composition and size.
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